Abstract. An internal singularity of a string four-dimensional black hole with second order curvature corrections is investigated. A restriction to a minimal size of a neutral black hole is obtained in the frame of the model considered. Vacuum polarization of the surrounding space-time caused by this minimal-size black hole is also discussed.
Introduction
At the present time the physics of black holes contains a lot of unsolved (and even non-understood) problems. One of them is the question on the nature of the black hole inner singularities. Studying them we hope to clarify some important aspects of the Cosmic Censorship applications (Penrose 1992; Hawking & Penrose 1996; Poisson 1997; Wald 1997 ; Burko 1997) Moreover we can also examine the boundaries of the applicability of the General Relativity. Another interesting and completely unsolved question is: what is the endpoint of the black hole evaporation? (Hawking & Penrose 1996; Hawking & Ellis 1973; Novikov & Frolov 1986) . In order to find the more comprehensive solutions of these problems it would be desirable to use the nonminimal gravity model which is the effective low energy limit of some great unification theory. That is why during the last years the four-dimensional dilatonic black holes attracts great attention because this type of black holes represents the solution of the string theory at its low energy limit (Gibbons & Maeda 1988; Mignemi & Stewart 1993; Garfincle, Horowitz & Strominger 1991; 1992; Natsuume 1994; Bento & Bertolani 1996; Kanti et al. 1996; Kanti & Tamvakis 1997; Torii, Yajima & Maeda 1997; Alexeyev & Pomazanov 1997a; Alexeyev 1997) .
It is important to note that the string theory predicts the Einstein equations to be modified by higher order curvature corrections in the range where the curvature of space-time has the near-Planckian values. At the present time the form of the higher order curvature corrections in the string effective action is not investigated completely (Bento & Bertolani 1995). We do not know the general structure of the expansion, and, hence, the direct summing up is impossible. But as we deal with the expansion, the most important correction is the second order curvature one which is the product of the Gauss-Bonnet and dilatonic terms. It increases the order of the differential equations till the second one and the existence of the dilatonic term makes the contribution of the
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Gauss-Bonnet term to be dynamic. So, the action is (for simplicity, only bosonian part is taken into account) (1) Here φ is the dilatonic field, F µv = q sin θdθ Λ dϕ is the Maxwell term and is the string coupling constant.
The most careful investigation of the discussed model started only a few years ago ( The main purpose of our work is to discuss external and internal black hole solutions with dilatonic hair and their main properties. This means that we are interesting in static, spherically symmetric, asymptotically flat solutions providing a regular horizon. Therefore, the most convenient choice of metric (which is usually called as the "curvature gauge") is (2) where Δ = Δ (r), σ = σ(r). We use this curvature gauge (and the Einstein frame) for more convenient comparison with the Schwarzschild solution.
Numerical results
For searching the solution in the maximal widest range of the radial coordinate it was necessary to use the most "strong" method for a numerical integration of the systems of the differential equations with particular points. This problem was solved by a modernization of the methods of integration over the additional parameter (Alexeyev & Pomazanov 1997a) . This allowed us to investigate the internal structure and the particular points of the black hole using the analysis of the main determinant zeros of the linear system of the differential equations in the non-evident form. So, the system has the following matrix form (3)
